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CPABHHTEJILHblfl MOPOOOYHKaHOHAJIbHbffl AHAJIH3 
B3AHMOOTHOIHEHHH B CHCTEME MOJUIK) CK—TPEMATOflA 

© A. M. ropGyuiHH 

IlpoBefleH aHajiH3 naToreHHOCTH napa3HTa b paae X0M6HHauHH mojijiiock—T peMaTOAa. IIoKa3aHbi 
Mop({)0({)yHKUHOHajibHbie oco6eHHOCTH naToreHe3a b CHcreMax, o6pa30BaHHbix TpeMaTOflaMH h 
MOJ lJIIOCKaMH H3 pa3HbIX TaKCOHOB. 


Ilocjie Toro xax napa 3 HT o 6 ocHyeTca b xo 3 AHHe h ycneuiHO npoTHBOCTOHT aTaxaM ero 
3 amHTHOH CHCTeMbi, HacTynaeT 3 Tan sxcnAyaTauHH 3 apaxceHHOH oco6h, a hmchho Hcnojib- 
30 BaHH 6 npocTpaHCTBa h 3 HepreTHHecKHX pecypcoB, npeAOCTaBAaeMbix xo3ahhom, ajia 
pocTa, noAaepxcaHHH roMeocTa 3 a h penpoAyxuHH napa 3 HTa. MHTeHCHBHaa 3 KCiuiyaTauHfl 
mojijiiockob napTeHHTaMH TpeMaTOA conpoBOxcAaeTca oGmnpHbiM nopaxceHHeM TxaHen h 
opraHOB xo 3 AHHa, hto nacTO npHBOOTT k ero raGejiH. IlocjieAHee o 6 cTOHTejibCTBO 
c^opMHpoBano npeacTaBjieHHe o bmcoxoh naToreHHOCTH napTeHoreHeTnnecxHX noxojie- 

HHH COCaJIblliHKOB H TJiaBHOe - 06 OTCyTCTBHH pa3H006pa3Hfl TaKTHHeCKHX npneMOB 

3 KcnjiyaTauHH mojuiiockob TpeMaTOAaMH. flewcTBHTejibHO, 3 aneM « 3 a 6 oTHTbca» o npoAOA- 
xcHTejibHOCTH xch3hh 3 apaxceHHoro Mojuiiocxa, ecjiH KOJiHHecTBO uepxapnn, BbwejiaeMbix 
BO BHeUIHlOK) cpe^y Ha npOTflXCCHHH KOpOTKOrO BpeMeHH, CTOJIb BeJIHKO, HTO nOHTH 
rapaHTHpyeT 3 apaxceHne cjie^yiomero xo 3 AHHa h cootbctctbchho ycneuiHoe 3 aBepmeHHe 
xcH 3 HeHHoro uHKjia napa 3 HTa (Lauckner, 1986)? 

IlpoTHBonojioxcHaH TOHxa 3peHHa npe^nojiaraeT, hto b AOCTaTOHHOH Mepe aaanTHpo- 
BaHHbiw napa3HT He 6 yAeT y 6 HBaTb yxce ocBoeHHoro xo3AHHa, HCTomaa ero nojiHOCTbio 
(ranaKTHOHOB, floOpoBOAbcxnH, 1998). IlpoaBjieHHe Taxon aohabhocth moxcct oxa3aTbca 
Bbiro^HOH TaxTHXOH, nocxojibxy pe3yjibTHpyiomaa 3(J)(J)exTHBHOCTb penpoAyxunn napa3H- 
Ta 3aBHCHT OT npOAOAXCHTCAbHOCTH XCH3HH X03flHHa. OflHaXO BaXCHO OTMeTHTb, HTO 
anbTepHaTHBHOCTb cTpaTerHH napa3HTa—<oxcTpeMHCTa» h napa3HTa—«rH 6 xoro nojiH- 
THxa» XBJiaeTCH ycnoBHOH. no cymecTBy MexcAy aB yMA sthmh nojiiocaMH cymecTByeT 
6 ojibuioe xojiHHecTBO npoMexcyTOHHbix BapnaHTOB, onpeAeAaeMbix ypoBHeM naToreH¬ 
HOCTH napa3HTa. 

naToreHe3 napTeHHT TpeMaTOfl. BHe/jpHBUiHHCfl b TxaHH Mojuiiocxa Mnpaun- 
Ahh AaeT Hanajio nepBOMy napTeHoreHeTHHecxoMy noxojieHHio — MaTepHHexoMy. napTe- 
HHTbi nepBoro noxoAeHHA, BepoaTHee Bcero, He oxa3biBaiOT cymecTBeHHoro naToreHHoro 
B03zxeHCTBHH Ha Mojuiiocxa, nocxojibxy hx xojiHHecTBO orpaHHHHBaeTCA eAHHHuaMH. 
PaCnOJIOXCHBLHHCb B HenOCpeACTBeHHOH 6JIH30CTH OT npOTOXOB JiaxyHapHOH CHCTeMbi 
(xcaOpbi, cepAue h opraHbi nnmeBapnTeAbHOH CHCTeMbi) MaTepHHCXHe napTeHHTbi OTpoxc- 
AaiOT MHoroHHCJieHHoe AonepHee noxojieHHe cnopouncT hjih peAHH. nocjieAHHe pa3HO- 
catca toxom reMOAHMcJ)bi no opraHH3My xo3AHHa h AOxaAH3yiOTCfl oneHb pa3HOo6pa3HO. 
OaxTHHecxn He cymecTByeT opraHa, xoTopbin He 6biJi 6bi ncnojib30BaH TeM hah hhlim 
bhaom TpeMaTOA b xanecTBe «cy6cTpaTa» (Wrigth, 1971): nopaxcaiOTca mynaAbua h CTeHxa 
MaHTHH (Rees, 1931, h Ap.)> nonxa h xca6pbi (Rees, 1936; Cheng, 1963a, h Ap.)» roHaAbi 
(Reed, 1934, 1936; Jokela e. a., 1999, h Ap.) h nHmeBapHTenbHaa xcene3a (renaTonaHx- 
peac) (Faust, 1920; Rees, 1934, 1936; Cheng, 1963a, 1963b; James, 1965; Hodasi, 1972; 
De Jong-Brink e. a., 1979, h Ap.)- TeM He MeHee b noAaBAAiomeM OoAbuiHHCTBe CAynaeB 
nopaxcaiOTCH TonorpacjDHHecxne coceAH — renaTonaHxpeac h(hah) roHaAa. B CAynae 
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HHTeHCHBHbix 3apaxceHHH o6uiHpHbie ynacTKH renaTonaHKpeaca nojiHOCTbio uerpaunpyiOT 
h 3aMemaiOTCH coejjHHHTejibHOH TxaHbio hjih napa3HTaMH. CxouHax xapTHHa oOHapyxcn- 
BaeTca h npw jioxajiH3auHH napTeHHT b roHaue MOJiJiiocKa (Rees, 1934; James, 1965). IlpH 
3tom b o6ohx cjiynaxx HapyrnaeTcx HopManbHoe (JiyHxuHOHHpoBaHHe sthx opraHOB. 

BaXCHO OTMeTHTb, HTO C TOHXH 3peHHX yXyZUHeHHH o6merO $H3HOJIOrHHeCXOrO cocto- 
HHH5I X033IHHa, nOCJieUCTBHH UHC(})yHXUHH pa3HbIX opraHOB HeOAHHaKOBbl. fleHCTBHTeJIbHO, 
HapyuieHHji b pa6oTe, HanpHMep, nniueBapHTejibHOH CHCTeMbi, HBjunoiueHCH «3HepreTH- 
necKOH CTaHUHew» opraHH3Ma, 6ojiee TparHHHbi ujih 3apaxceHHOH oco6h, neM uHC^yHxuHH 
nOJIOBOH CHCTeMbi. 

Uejiecoo6pa3HO pa3JiHnaTb c|)H3HOJiorHHecxoe h MexaHHnecxoe naToreHHoe B03ueiiCT- 
BHe napTeHHT TpeMaTOu (Rees, 1936). K nepBOMy THny npexcue Bcero othochtch 
SHepreTHnecKoe orpaOjieHHe xo3XHHa h sxcxpeuHx toxchhhmx npouyxTOB MeTa6ojiH3Ma 
(Cheng, 1962; Cheng, Lee, 1971; Thompson, Mejia-Scales, 1989; Gerard, Theron, 1996, 
h up.). Btopoh THn naToreHe3a o6ycjiOBjieH MexaHHHecxHM uaBjieHHeM, 0Ka3biBaeMbiM 
pacTymnMH napTeHHTaMH, Ha TxaHH h opraHbi xo3HHHa. BbiCTpo yBejiHHHBaioiuHecfl b 
pa3Mepe peuHH h cnopouHCTbi nepexcHMaiOT npocBera nojiocTeii nnmeBapHTejibHOH 
xcejie3bi h 3aKynopHBaiOT npoTOKH JiaxyHapHOH CHCTeMbi xo3HHHa. Taxaa napa3HTapHax 
3 m 60JIHH npHBOflHT K UpaMaTHHeCXHM (})H3HOJIOrHHeCXHM HapyLUeHHHM. OieflCTBHeM CHH- 
xceHHx ra30o6MeHa h HaxonjieHHH MeTa6ojiHTOB b H30JiHpoBaHHbix panoHax xBjixeTcx xax 
jiOKajibHaa uerpauauna xjieTOx h TKaHen, Tax h aTpocf)HH ynacTXOB opraHOB. 

HeMHoro 3a6erax Bnepeu, OTMeny BaxcHoe TaxTHnecxoe otjihhhc HenouBHxcHbix cno- 
pOUHCT H M 06 HJlbHbIX peUHHI nOCJieUHHe Cn 0 C 06 HbI MHipnpOBaTb H3 30H «HHTeHCHBHOrO 
cxcaTHx» b CBo6oAHoe npocTpaHCTBO h TeM caMbiM cHHxcaTb ypoBeHb MexaHHnecxoro 
naToreHe3a. Ojmaxo sto BOBce He 03HanaeT, hto Bee peuHH a priori HH3xonaToreHHbi, 
nocxojibxy HexoTopbie bhum, oOjiauaioiuHe xopomo pa3BHTOH xhluxoh, abjuuotch bxthb- 
hwmh racTHO^araMH, pa3pymaiomHMH pbixjibie txbhh Mojunocxa (Rees, 1936; Cheng, 
1963a; TanaxTHOHOB, UoOpoBOJibcxHH, 1998). 

MacTHHHax hjih nojiHaa uHcc})yHxuH5i nojiOBOH CHCTeMbi 3apaxceHHbix mojuhocxob 
(Sturrock, 1966; Hodasi, 1972; De Jong-Brink e. a., 1979, h up.) — ouhh H3 HaHOojiee 
o6biHHbix THnoB naToreHe3a — nojiyHHjia Ha3BaHHe napa3HTapHOH xacTpauHH. 3to HBjie- 
Hne npHBjiexjio oco6oe BHHMaHHe HCCjieuoBaTejieii, nocxojibxy CHHxceHHe penpouyKTHB- 
Horo noTeHUHajia xo3XHHa bo3moxcho He tojibxo nyTeM $H3HHecxoro yHHHTOxceHHa ero 
roHau napa3HTOM, ho h b pe3yjibTaTe BMemaTejibCTBa napTeHHT b HHTHMHbie SHuoxpHHHbie 
npoueccbi 3apaxceHHOH oco6h. floxa3aTejibCTBa Toro, hto cnopouHCTbi TpeMaTou H3 ceM. 
Schistosomatidae cnoco6Hbi CHHxcaTb penpoayxTHBHbiH ycnex jieroHHbix mojuhocxob 
nyTeM npxMoro hjih onocpeuoBaHHoro MOJiexynapHoro xoHTpojm, nojiyneHbi UJifl Lymnaea 
stagnalis (De Jong-Brink, 1995) h Biomphallaria glabrata (Crews, Yoshino, 1990). 

YpoBeHb naToreHe3a MoxceT b h3phuhoh CTeneHH 3aBHceTb h ot ocoOeHHOCTeii 
OHOJiorHH jihhhhox repMac|)pouHTHoro noxojieHHH. Y TpeMaTou nepeHOC HHBa3HH ot 
nepBoro npoMexcyTOHHoro xo3XHHa x cjieuyioiueMy ocy- 
mecTBjiaeTca nyTeM cjDopMHpoBaHHx jihhhhxh hjih no- 
xHuaioiuen nepBoro xo3XHHa (uepxapHH), hjih hhuhc- 
THpyiomeHcx b ero opraHH3Me (MeTauepxapHH). Macco- 
Bbiii Bbixoji uepxapHH conpoBoxcuaeTca nepcjiopauHen 
oOmHpHbix ynacTXOB noxpoBOB xo3HHHa, hto co3uaeT 
onacHOCTb HHcJmuHpoBaHHH upyrHMH noTeHUHajibHbiMH 
naToreHaMH (rpn6bi h OaxTepnn). KpoMe Toro, «3a6jiy- 
UHBmHecx» uepxapHH cnoco6Hbi TpoMOnpoBaTb npocBe- 
Tbi reMouejix b panoHe nepnxapua h nonxH (pnc. 1) h 


Phc. 1 . UepxapHH Renicola roscovita , « 3 a 6 jiyuHBinaflCH» b noneH- 
hoh jiaxyHe Littorina littorea. 

214 — reMOUHTu; non — TxaHb iiohkh; 14 — uepxapHH; MacurraG 75 mkm. 

Fig. 1. Renicola roscovita cercaria «lost its way» in haemocoel 
lacuna of Littoria littorea kidney. 
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Prosobranchia 


M3MeHeHHe ckopocth pocTa racTponoa b otbct Ha 3apa>KeHHe napieHHTaMH TpeMaTOA 
Growth response of gastropods to infestation with trematode parthenitae 
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Cryptocotyle cancavum 
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Renicola roscovita 

Echinostomatidae 

Himasthla sp. 
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Euhaplorchis califomiensis 

= 

Sousa, 1983 

Ediinostomatidae 

Himasthla rhigedana 

= 

Echinoparyphium sp. 

- 

Philophthalmidae 

Parorchis acantus 

= 

Notocotylidae 

Catatropis jonstoni 

- 

Microphallidae 

Small xiphidiocercaria 

C 

= 

Schistosomatidae 

Schistosoma mansoni 

C 

= 

Gerard, Theron, 1997 

= 

Pan. 1965 

- 

Sturrock, Sturrock, 
1970 

= 

Meuleman, 1972 

+ 

Sturrock, 1966 

Hemiuridae 

Halipegus occidualis 

P 

= 

Keas, Esch, 1997 

= 

= 

Fernandez, Esch, 
1991 

Echinostomatidae 

Echinostoma trivolis 

= 

Oiplostomatidae 

Diplostomum scheurinoi 

C 

= 

Schistosomatidae 

Schistosoma haematobium 

+ 

Sturrock. 1967 

Schistosoma margrebowiei 

- 

Raymond, Probert, 
1993 

Trichobilharzia ocellata 

+ 

McClelland, Bounrs, 
1969 

Fasciolidae 

Fasciola hepatica 

P 

= 

Hodasi, 1972 


ripHMeHaHHe. P — flonepHHe pe^HH; C — flonepHHe cnopouHCTu; — yMeHbiueHHe cKopocTH pocTa; = cxopocTb pocTa He H3MeHHeTCH; + cKopocTb pocTa yBejiHHHBaeTCJi; + 
BapHaHTH pocTOBoro OTBeTa b pa3Hux nonyjumHHX xo3HHHa. Notes. P — daughter rediae; C — daughter sporocysts; — slowed-up growth; = no response; + enhanced growth; + 
variants of growth response in different host populations. 





TeM caMbiM HapyuiaTb HopManbHbiH jihmcJjotok. HaKOHeu, SHepreTHnecKHe 3aTpaTbi Ha 
«3KCnOpT» JIHHHHOK OKa3bIBaiOTCH BblUie, HCM Ha HX «CKJiaUHpOBaHHe», H KaK pe3yJlbTaT, 
bh;u>i TpeMaTOA, HMeiomne b xch3hchhom uHKjie aKTHBHO njiaBaiomyio uepKapnio, Moiyr 
OKa3aTbca 6ojiee naToreHHbiMH (Jokela e. a., 1999). 

H3MeHeHHe CKOpOCTH pOCTa MOJ1J1IOCKOB npH 3apaXCeHHH. IlOCKOJlbKy 
MopcJjocJjyHKUHOHajibHbie npoaBjieHHH naToreHe3a b pa3Hbix KOMdHHaunxx mojijhock —Tpe- 
MaTO^a Hpe3BbiHaHHO pa3HOo6pa3Hbi, b KanecTBe napaMeTpa, no3BOjnnomero npoBOUHTb 
oueHKy ypoBHH aHTaroHH3Ma Mexcuy napa3HTOM h xo3hhhom, HMeeT cmbicji Hcnojib30BaTb 
HexoTopyK) pe3yjibTHpyiomyK) xapaKTepncTHKy o6mero (|)H3HOJiorHHecKoro coctohhhh 
3apaxceHHOH oco6h. Ouhhm H3 tbkhx napaMeTpoB MOxceT 6biTb H3MeHeHHe cxopocTH 
coMaTHnecKoro pocTa Mojunocxa npn 3apaxceHHH. 

C Tex nop xax Be3eH6epr-JlK)Hu (Wesenberg-Lund, 1934) coodmnji, hto 3apaxceHHbie 
mojuhockh MoryT AOCTnraTb 6ojiee KpynHbix pa3MepoB, neM He3apaxceHHbie, sto Heo6biHHoe 
HBjieHHe HHTeHCHBHO uncKyTHpyeTCfl b cpeue napa3HTOJioroB (Sousa, 1983; Minchella, 
1985). C oflHoii cTopoHbi, noKa3aHO, hto b psme KOMdHHaunn mojijhock— TpeMaTOua 
CKopocTb pocTa 3apaxceHHoro xo3HHHa yBejiHHHBaeTca, c upyroii — TeMn pocTa MOJiJiiocKa 
npn 3apaxceHHH He H3MeHxeTcx hjih cymecTBeHHO CHHxcaeTcx (cm. Tadjinuy). IIpHneM b 
HeKOTOpbIX KOMdHHaUHHX pOCTOBOH OTBeT Ha 3apaXCeHHe CTOJIb BbipaxeH, HTO MOXCeT 
onpeuejixTbcx KaK «rnraHTH3M» hjih, Hao6opoT, «KapjiHKOBOCTb». 

IlpHHHHbl CTOJIb pa3JIHHHOrO BJIHflHHfl napTeHHT TpeMaTOU Ha CKOpOCTb pOCTa MOJIJHOC- 

kob— xo3«eB odcyxcuaioTca b o63ope Coyca (Sousa, 1983). Oh nojiaraeT, hto HanpaBjieHHe 
pocTOBoro OTBeTa mojijhockob Ha 3apaxceHHe 3aBHCHT ot ocoGeHHOCTen xch3hchhoh 
CT paTerHH BHua. CnHTaa, hto xBjieHHe rnraHTH3Ma b ochobc CBoen ABjiaeTcx SHepreTHne- 
ckhm cfieHOMeHOM, Coyca npeunojioxcHJi, hto napa3HTapHax KacTpauna xo3XHHa bmcboGoxc- 
JX aeT SHeprHio, paHee HanpaBjixeMyio Ha pa3MHOxceHHe. IlocKOJibKy excerouHbie hhbccthuhh 
b pa3MHOxceHHe y KopoTKOxcHBynjHx mojijhockob BejiHKH, ocBodoxcjieHHe hx ot penpouyK- 
THBHblX yCHJIHH cJ)OpMHpyeT UOnOJIHHTeJIbHblH SHepreTHHeCKHH nyjl, UOCTaTOHHblH H jyw 
npoKopMjieHHa napa3HTa, h jyix ycKopeHHoro coMaTHnecKoro pocTa xo3XHHa. Ilapa3HTap- 
Haa KacTpauHH uojiroxcHBymnx mojijhockob, 3aTpanHBaiomHx Ha excerouHoe pa3MHOxceHHe 
MeHbiue pecypcoB, HanpoTHB, He ocTaBjixeT 3HepreTHnecKHx h3jihihkob ujix uonojiHHTejib- 
Horo pocTa. B nocneuHeM cjiynae uecfwuHT SHeprHH b CHCTeMe MOxceT npHBecTH h k 
CHHXC eHHK) CKOpOCTH pOCTa X03XHHa (pHC. 2). 

C yneTOM nonpaBOK Ha to, hto H3MeHeHHe ckopocth pocTa 3aBHCHT TaKxce ot B03pacTa 
xo33iHHa h BHjia napa3HTa, npejuioxceHHax Coyca Mouejib yuoBjieTBopHTejibHO npeucKa3bi- 
Bajia HanpaBjieHHe pocTOBoro OTBeTa b HccjieuoBaHHbix Ha tot momcht KOMdHHauHax 
mojijhock —TpeMaTOjia. O^HaKO, HecMOTpx Ha cboio oneBHUHyio nporHOCTHHecKyio ueH- 
HOCTb, 3Ta «3HepreTHHecKaa» THnoTe3a He o&bacHxeT MexaHH3MOB, jiexcaiunx b ochobc 
HBjieHHH pa3HOH peaKUHH Ha 3apaxceHHe uojiro- h KopoTKOxcHBymnx bhuob. Hhmmh 
cjiOBaMH, THnoTe3a onepnpyeT aScTpaKUHHMH «3HepreTHnecKHe noTOKH» h «xcH3HeHHbie 
CTpaTeTHH», He Ha3bIBa$I npH 3TOM KOHKpeTHbIX MOpc|)OCj)yHKUHOHaJIbHbIX pa3JIHHHH 
CHCTeM, 06pa30BaHHbIX napTeHHTaMH H MOJIJIIOCKaMH C pa3HOH npoaOJIXCHTeJIbHOCTbK) 
xch3hh. Mexcuy TeM HOBbie, noaBHBiuHecH 3a nocjieuHee uecaTHjieTne uaHHbie no3BOJHHOT 
yTOHHHTb THnoTe3y Coyca. 

Ilpexme Bcero (h sto moxcho cnHTaTb uoKa3aHHbiM) uojih pa3uejieHHoro Mexcuy 
napa3HTOM h xo3xhhom oSmero SHepreTHnecKoro nyjia tohko cdajiaHcnpoBaHbi h H3Me- 
HeHHH b KOJiHnecTBe nnmeBbix pecypcoB HipaiOT cymecTBeHHyio pojib b HapymeHHH stoto 
paBHOBecHH. BbiJio noKa3aHO, hto oco6h Hydrobia ventrosa , 3apaxceHHbie Bunocotyle 
progenetica , npn chhxcchhh hjiothocth SKcnepHMeHTajibHOH nonyjixuHH yBejiHHHBaiOT 
TeMn pocTa, b to BpeMx KaK b ycjiOBHax ecTecTBeHHOH hjih noBbimeHHOH njioTHOCTH 
nocejieHHa 3apaxceHHbie h He3apaxceHHbie rHupo6HH pacTyT c ouHHaKOBOH cKopocTbio 
(Gorbushin, 1997). flajiee b nonyjiauHH c yKoponeHHbiM nepno^OM nHTaHHH oco6h 
Littorina littorea , 3apaxceHHbie Renicola roscovita , pacTyT MezineHHee He3apaxceHHbix, a b 
6ojiee 6jiaronpnHTHbix ycjiOBHax CKopocTb pocTa 3apaxceHHbix h He3apaxceHHbix jihttophh 
He OTJiHHaeTca (Mouritsen e. a., 1999). HaKOHeu, 6ejiOMopcKHe L. littorea , 3apaxceHHbie 
Cryptocotyle lingua , b OTJiHHne ot jihttophh H3 ^aTCKHx nonyjinuHH (Mouritsen e. a., 


506 



Phc. 2. THnoTeTHHecKaa Moaejib BepoHTHOCTH H3MeHeHH« TeMna pocTa 3apaxeHHoro TpeMamaaMH 
no;iOB03pe;ioro Mojunocica, KaK c{)yHKitHfl npoaojDKHTejibHocTH xh3hh xo3HHHa h naToreHHOcTH 

napa3HTa (no MaTepnanaM Sousa, 1983). 

+ — ycKopeHHbiH poct; - — 3aMeaJieHHbift poct; 1 — komShheumh KopoTKoacHBymero xo3HHHa h HH3KonaToreHHoro 
napa3HTa; 2 — KOMbHHauHH aojiroacHBymero xo3HHHa h HH3KonaToreHHoro napa3HTa: BepoHTHoeTb H3MeHeHHH 
cKopocTH pocTa 6jiH3Ka k 0 ; 3 — KOM6HHauHH aojiroxcHBymero xo3HHHa h OTHOcHTejibHO BbicoKonaToreHHoro 

napa3HTa. 

Fig. 2. Hypothetical model of probability of growth alteration in a system of sexuality matured 
snail-trematode parthenites as a function of snail longevity and pathogenicity of parthenites (Sousa, 1983). 
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Phc. 3. Poctoboh otbct 6 e;i 0 M 0 pcK 0 H (ry 6 a Hyna) Littorina littorea Ha 3 apaaceHHe napTeHHTaMH 

TpeMaTo^. 

A — cxeMa Mopt})OMeTpHH; E — cxopocTb pocTa (A<p) jihttophh KaK (Jwhkuhh anaMeTpa paKOBHHbi (do) Ha momcht 
(J jopMHpoBaHHH nocaeaHeft jihhhh 3HMHeft ocTaHOBKH pocTa (L); 1 — HeaapaaceHHbie oco6h; 2 — oco6h, 3apaaceHHbie 
Cryptocotyle lingua ; 3 — 3apaxceHHbie Himasthla sp.; 4 — 3apaaceHHbie Renicola roscovita\ no och abcuncc — anaMeTp 

paKOBHHbi; no och opaHHaT — cKopocTb pocTa. 

Fig. 3. Growth response of the White Sea (Chupa inlet) Littorina littorea to trematode infestation. 






1999), fleMOHCTpnpyiOT TeMn pocTa jjocTOBepHO 6ojiee bmcokhh, neM He3apaxceHHbie oco6h 
(pHC. 3). ripw 3tom xapaKTep pocTOBoro OTBeTa L. littorea Ha 3apaxceHHe R. roscovita h 
Himasthla sp. OKa3ajicx HjteHTHHHbiM b o6ohx perHOHax. OneHb BepoxTHO, hto b ochobc 
3TOTO BBJieHHB JieXCHT KyMyjIBTHBHblH 3({)C{)eKT OHeHb HH3KOH njIOTHOCTH 6eJIOMOpCKHX 
nonyjiBUHH h yBejiHHeHHOH npojtojixcHTejibHOCTH nHTaHHB, nocKOJibKy L. littorea b EejiOM 
Mope (ry6a Myna) o6HTaeT okojio «Hyjm rny6HH» hjih b BepxHen cy6jiHTopajiH h b uejiOM 
ropa3jto 6ojiee nponojixcHTejibHoe BpeMB, neM b jjaTCKHx Bonax, HaxonHTca nojt boaoh h 
aKjHBHO nHTaeTCB. 

Gnejtyiomee yTOHHeHHe rHnoTe3bi Coyca CBjnaHO c 6ojiee KoppeKTHOH ouchkoh 
B03pacTa pa3Hbix bh^ob racTponojt (kphthkb b: Mouritsen, Jensen, 1994), h no3BOJiHJio 
o6HapyxcHTb HecmribKo HHyio 3aBHCHMOCTb Mexmy pocTOBbiM oTBeTOM Ha 3apaxceHHe 
nojiOB03pejibix oco6en h npojjojixcHTejibHOCTbio xch3hh mojijhockob (pnc. 4) (Gorbushin, 
1997; Gorbushin, Levakin, 1999). OKa3biBaeTca, raraHTH3M abjihctcji jjOBOjibHO pacnpo- 

CTpaHeHHblM BBJieHHeM epe^H MOJIJHOCKOB CO epe^HeH nponOJDKHTejIbHOCTbK) XCH3HH 

(3—4 rojja): pojjbi Hydrobia , Onoba h Bithynia (Prosobranchia: Rissoacea). B KanecTBe 
HCKJHOHeHHfl THraHTH3M oOHapyXCHBaeTCfl y KOpOTKOXCHBymHX bh^ob (0.5—1.5 rojja), KaK 
npaBHJio, He MeH5nomnx TeMna pocTa npn HHBa3HH: pojjbi Biomphalaria , Bulinus , Helisoma 
h Lymnaea (Pulmonata: Basomathophora). CpejjH npejtCTaBHTejien jtojiroxcHBymnx bhaob 
(6—27 jieT) pon Littorina (Prosobranchia: Littorinacea) h pon Cerithidea (Prosobranchia: 
Cerithiacea) H3MeHeHHe cxopocTH pocTa, KaK nojiarajiH paHee, bo3moxcho TOJibKo b 
HanpaBJieHHH CHHxceHHa (cm. TaOjiHuy). OjmaKO, KaK b yKa3an Bbirne (KOMOHHauHB 
OejioMopcKHe L. littorea —C. lingua ), npn onpejjejieHHbix ycjiOBHax yBejinneHHe ckopocth 
pocTa bo3moxcho h b 3toh rpynne MOJIJHOCKOB. 

OOpamaeT Ha ce6n BHHMaHHe c{)aKT cooTBeTCTBHa rpynn ponoB mojijhockob, pa3JWHa- 
lOIUHXCB no npOflOJDKHTeJIbHOCTH XCH3HH, TaKCOHaM ypOBHB nOflKJiaCCa H Ha^CeMeHCTBa. 
TaKoe coBnajieHHe no3BOJiaeT npejmQJioxcHTb HajiHHHe cbh3h Mexcjty HanpaBjieHHeM 
pOCTOBOrO OTBeTa Ha 3apaXCeHHe H MOp(|)OJIOrHHeCKHMH OCo6eHHOCTHMH X03BeB H3 pa3Hbix 
TaKCOHOB. Hto sto 3a ocoOeHHOCTH h KaKHM o6pa30M ohh onpej^ejinioT ypoBeHb naToreHe3a 
b CHCTeMe MOJUHOCK—TpeMaTojja? 

TaKTHKa napTeHHT h Mopc|)OJiorHB xo3BHHa. Y jieronHbix mojijhockob 
jioKajiH3auHB napTeHHT Mexcjty jxojibmh renaTonaHKpeaca HBjnieTCfl HanOojiee oObiHHbiM 
BBJieHHeM, a npoHHKHOBeHHe napa3HTOB b roHajiy bo3moxcho jiHUib b cjiynae oneHb 
HHTeHCHBHoro 3apaxceHHx (Wright, 1971, h jtp.). B hbcthocth, y Biomphalaria glabrata, 
3apaxceHHOH Schistosoma mansoni , jterpajmpyioT h 3aMemaioTCx napa3HTaMH 6ojiee 60 % 
o6i>eMa nHmeBapHTejibHOH xcejie3bi (Gerard, Theron, 1995). IJapTeHHTbi, napa3HTHpyiomHe 
b nepejmexcaOepHbix MOJiJiiocKax, jjeMOHCTpHpyioT b uejiOM hhoh xapaKTep jioKajiH3auHH: 
AOBOJibHO nacTO npexcne Bcero nopaxcaeTca roHajta xo3BHHa. IJpn stom y npejtCTaBHTejien 
Littorinaceae h Cerithiacea pacTymaa reMHnonyjnmHa napTeHHT OKKynnpyeT h TKaHb 
renaTonaHKpeaca, OKpyxcaiomyio roHajty, hto npHBOjtHT k oOninpHbiM nopaxceHHBM h 
nocjiejtyiomeH jmcTpocfwH 3HanHTejibHOH nacTH nHmeBapHTejibHOH xcejie3bi (James, 1965). 

YpoBeHb c|)yHKUHOHajibHbix HapyineHHH renaTonaHKpeaca 3aBHCHT He TOJibKo ot 
HHTeHCHBHOCTH HHBa3HH, HO H, 3TO BaXCHO OTMeTHTb, OT 0 C 06 eHH 0 CTCH JIOKajIH3aUHH 
napTeHHT b stoh xcejie3e. B HacmocTH, CTeneHb nopaxceHHH renaTonaHKpeaca Littorina 
littorea npn 3apaxceHHH yMeHbmaeTCB b pajty KOM6HHauHH c Renicola , Himasthla h 
Cryptocotyle (pnc. 5; cm. bkji.). CnopouHCTbi nepBoro BHjta, yBejiHHHBaBCb b pa3Mepe, 
o6pa3yioT KpynHyio onyxojib, nepejjaBjiHBaiomyio npocBeT naxce KpynHbix jtojien renaTo¬ 
naHKpeaca h npoTOKH jiaKyHapHOH chctcmh xo3BHHa. KaK pe3yjibTaT jtHCTajibHax nacTb 
xcejie3bi He ynacTByeT b nHmeBapeHHH h nocTeneHHO aTpoc})HpyeTCH. IlonBHxcHbie h MeHee 
KpynHbie pejtHH Himasthla pacnojiaraiOTca Mexcjty aojibmh renaTonaHKpeaca h He 0Ka3bi- 
BaiOT CTOjib CHjibHoro jtaBjieHHB Ha TKaHH. Eme MeHee TpaBMaTHHHbiH BapnaHT jioKajiH3a- 
Uhh jteMOHCTpnpyioT pejtHH Cryptocotyle. 3th napTeHHTbi 3aHHMaioT npocTpaHCTBO Mexcjty 
nHmeBapHTejibHOH xcejie30H h noKpoBaMH BHCuepajibHoro MeuiKa, t. e. no ero nepHc{)epHH. 
BaxcHO OTMeTHTb, hto npn TaKOM BapnaHTe jioKajiH3auHH SKCTpaBHCuepajibHoe npo- 
CTpaHCTBO Hcnojib3yeTCB KaK «6yc{)epHafl» 30Ha, 3HanHTejibHO CHHxcaiomax jtaBjieHHe 
Ha TKaHH xcejie3bi h cooTBeTCTBeHHo ypoBeHb jtnccJjyHKUHH renaTonaHKpeaca. 
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Phc. 4. THnoTeTHHecKafl Moaejib BepoHTHOCTM M3MepeHHH TeMna pocTa 3apaxceHHoro TpeMaTOflaMH 
nojioB03pejioro MOJiJiiocKa, KaK (J)yHKUHH npoflOJDKHTejibHOCTH xcm 3HH xo3HHHa, naTqreHHOCTH napa- 
3HTa h KOJiHHecTBa nHmeBbix pecypcoB, aocTynHbix xo3«HHy. 

A — ecTecTBeHHMe ycjioBHH yMepeHHoro aecJjHUHTa immeBbix pecypcoB; E — ycjioBHH cymecTBeHHoro fle<f)HUHTa 
nHmH h rojioaa; B — ycjioBHH h3o6mjimh riMiiiM; + — ycKopeHHbiw poct; — — 3aMe,ajieHHbiH poct; KOMbHHauHH: 1 — 
KOpOTKOXHBymHH X03HHH H HH3KOIiaTOreHHbIH napa3MT; 2 — aO^rOXHBymHH X03HHH H HH3KOnaTOreHHMH napa3HT; 
3 — KOpOTKOXHBymHH X03HHH H BUCOKOIiaTOreHHblH napa3HTJ 4 — flOJirOXHByiUHH X03HHH H BUCOKOnaTOreHHUH 
napa3HT; xo3hhh co cpe/mew npoaojixHTejibHocTbio xch3hh h HH3KonaToreHHbiH napa3HT (h 3: Gorbushin, 1997). 

Fig. 4. Hypothetical model of probability of growth alteration in a sexually matured snail-parthenites 
system as a function of snail logevity, pathogenicity of parthenites and amount of food resources. 
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Phc. 6. JIoKajiH3auH5i napTeHHT TpeMaToa b bhc- 
UepajibHOM KOMiuieKce Onoba aculeus h Hydrobia 
ulvae. 

A — HeaapaaceHHaa oco6b O. aculeus ; E — O. aculeus , 
3apa#ceHHafl Microphallus pseudopygmaeus\ B — H. ulvae , 
3apa*eHHafl Cryptocotyle cancavum\ e — roHaaa; en — 
renaTonaHKpeac; cry — peaHH C. cancavum\ mic — aonep- 
HHe cnopouHCTbi M. pseudopygmaeus; MacurraO 0.25 mm. 

Fig. 6. Localization of trematodes parthenites in 
visceral organ complex of Onoba aculus h Hydrobia 
ulvae. 


OnHcaHHbiH Bbiuie pa,a CHHxceHHa naTO- 
reHHOCTH napTeHHT, napa3HTHpyiomHX b 
L. littorea , comacyeTca c xapaKTepoM H3Me- 
HeHHH CKOpOCTH pOCTa 3TOID MOJIJHOCKa npH 
3apaxceHHH. flencTBHTejibHo, npH 3apaxce- 
hhh Renicola jiHTTopHHbi CHHxcaiOT TeMn 
pocTa, Hero He npoHexoflHT npH 3apaaceHHH 
Himasthlciy a 3apaaceHne Cryptocotyle , Ha- 

npOTHB, yBeJIHHHBaeT CKOpOCTb pOCTa 3THX 
MOJUIIOCKOB (pHC. 3). 

Tonorpacjjna nopaaceHHH opraHOB BHCue- 
pajibHoro KOMnneKca Rissoacea npH 3apaxce- 
hhh jxo He^aBHero BpeMeHH He nccnenoBa- 
jiacb. riosTOMy nanee a 6yay onepHpoBaTb 
jiHLiib co6cTBeHHbiMH flaHHbiMH, noJiyneH- 
HbiMH npH HccjieAOBaHHH npeflCTaBHTejien 

po^OB Hydrobia h Onoba. JlpHHUHnHajibHoe 
OTJiHHHe CHCTeM, o6pa30BaHHbix c ynacTHeM 
3THX MOJUIIOCKOB, OT oGcyXC^aBUIHXCH BblUie, 

coctoht b tom, hto renaTonaHKpeac xo3aHHa 
He no^BepraeTca CTOJib oGuinpHbiM, xax y 
Pulmonata h Littorinaceae, naTonornnecKHM 
H3MeHeHHHM. IlapTeHHTbi ceM. Microphalli- 
dae h Heterophyidae OKKynHpyioT numb roHany mojijhockob, nojiHOCTbio hjih noHTH 
nojiHOCTbio 3aMemaa co6oh TKaHH stoto opraHa (pnc. 6). Taxon BapnaHT jiOKajiH3auHH 
OKa3biBaeTca HaHMeHee naToreHHbiM, hto, BepoaTHee Bcero, o6i>acHaeT OTcyTCTBHe aBJieHna 
CHHxceHHa CKopocTH pocTa Rissoacea npn 3apaxceHHH. 

TacKHHeH h ap. (Taskinen e. a., 1997) nonaraiOT, hto BepoaTHOCTb arpeccHBHOH 
SKcnjiyaTauHH xo3aHHa Bbiuie b CHCTeMax c KopoTKOxcHBymHM bh^om MOJiJiiocKa. B stom 
cjiynae oxcnaaeMaa npoflOJDKHTejibHOCTb xch3hh xo3aHHa conocTaBHMa c MHHHMajibHO 
Heo6xo,aHMOH npoaojiacHTejibHOCTbio pa3BHTHa napa3HTa. HanpoTHB, b chctcmbx c 6oju>- 
uioh npoTOJixcHTejibHOCTbio xch3hh xo3aHHa BbiroflHon MoaceT OKa3aTbca TaKTHKa 6ojiee 
jioajibHoro napa3HTa, BO-nepBbix, pa3BHBiuero npHcnoco6jieHHa, CHHacaiomne naToreHHoe 
B03,aeHCTBHe Ha xo3aHHa h, BO-BTopbix, cnoco6Horo pa3MHoacaTbca Ha npoTaxceHHH 
.ajiHTejibHoro BpeMeHH. 

BnojiHe BepoaTHO, hto TpeMaTOflbi, napa3HTHpyiomHe b KopoTKOxcHBymnx jieroHHbix 
MOJUiiocKax, Hcnojib3yiOT TaKTHKy «3KCTpeMHCTa», no3BOJiaiomyio 3a kopotkhh cpoK 
TOCTHHb MaKCHMajibHoro penpoAyKTHBHoro ycnexa. Ilapa3HTHpoBaHHe b nepe,aHexca6ep- 
Hbix MOJUiiocKax, KaK npaBHjio flOJiroxcHBymnx, aenaeT uejiecoo6pa3HbiM pa3BHTHe cncTe- 

Mbl aflanTHBHbIX MexaHH3MOB, 3(J)(J)eKTHBHO CTa6HJIH3HpyiOmHX CHCTeMy napa3HT-X03aHH. 

K cnncKy TaKHX aaanTauHH, no,apo6Ho paccMOTpeHHbix TajiaKTHOHOBbiM h ,D[o6poBOJibc- 
khm (1998), HMeeT cmmcji ,ao6aBHTb Bbi6op h ocBoeHHe b Tene MOJiJiiocKa 6noTonoB, 
KOTopbie MoryT SKcnnyaTHpoBaTbca 6e3 pncKa 3JiHMHHauHH xo3aHHa. IlpHMepoM TaKoro 
«ma,aamero» MHKpoMacurra6Horo pacnpe^eneHna MOxceT cnyxcHTb onncaHHbiH Bbiuie 
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BapnaHT jiOKajiH3auHH MHKporeMHnonyjwuHH peAHH C. lingua b nnmeBapHTejibHOH xcejie3e 
L. littorea. flpyrHM a^anTHBHbiM npHeMOM XBJixeTCfl ocHOBaHHe MHKporeMHnonyjixuHH 
napTeHHT b roHa^e MOJiJiiocKa. TaKax jiOKajiH3auH« b MHHHMajibHOH CTeneHH 3aTparHBaeT 
xch3hchho BaxcHbie opraHbi xo3XHHa h cooTBeTCTBeHHO yBejiHHHBaeT uiaHC ycneuiHOH 
penpo^yKUHH napa3HTa Ha npoTxxceHHH fljiHTejibHoro BpeMeHH. OAHaKO o6i>eM roHa^bi He 
HBJifleTCfl 6ecKOHeHHbiM h, KaK moxcho npeAnojioxcHTb, pa3JiHnaeTCH y mojijikdckob H3 
pa3Hbix TaxcoHOB. Y AOJiroxcHBymnx bhaob nepeAHexca6epHbix (Littorinacea), HHBecTHpy- 
ioilihx 6ojiee b noAaepxcaHHe roMeocTa3a, neM b exceroAHyio penpoAyKUHio, pa3Mep roHa^bi 
OTHOCHTejibHO Apyrnx opraHOB HeBejiHK. Bojiee Toro, noKa3aHO, hto o6t>cm opraHOB 
penpoayKTHBHOH CHCTeMbi Littorina spp. cymecTBeHHO yMeHbiuaeTCfl BHe ce30Ha pa3MHO- 
xceHHH (Linke, 1934; Fretter, Graham, 1962; Fretter, 1980), a npocTpaHCTBO, ocbo6oxc- 
aeHHoe pe^yunpoBaHHOH roHaAOH, 3anojiH«eTCH BbipocTaMH yBejiHHHBaiomeHCfl b pa3Mepe 
nHmeBapHTejibHOH xcejie3bi (James, 1965). Rissoacea, HanpoTHB, xcepTByx B03MOxcHOCTbio 
AOxcHTb ao cjieAyiomero ce30Ha pa3MHOxceHHx, hhtchchbho HHBecTHpyiOT b npoH3BOACTBO 
nojiOBbix npoAyKTOB h pa3BHBaiOT xpynHbie roHaAbi. TaKHM o6pa30M, bham Prosobranchia 
C pa3JlHHHOH npOAOJDKHTeJTbHOCTbK) XCH3HH, HepaBHOUCHHbl, C TOHKH 3peHH5I o6l>eMa 
xcH3HeHHoro npocrpaHCTBa, «npeAOCTaBJiaeMoro» xo3xhhom napa3HTy 6e3 pwcxa CHHXce- 
hhh coOcTBeHHOH x<H3Hecnoco6HOCTH. HeAOCTaTOK Taxoro npocTpaHCTBa BbiHyxcAaeT 
napTeHHT, napa3HTHpyK)mnx b MOJunocKax c Gojibinen npoAOJixcHTejibHOCTbio xch3hh, 
OKKynHpoBaTb TKaHb renaTonaHKpeaca, yBejiHHHBax TeM caMbiM maHC npexcAeBpeMeHHOH 
raOeJlH X03HHHa H COOTBeTCTBeHHO COOCTBeHHOH 3JlHMHHaUHH. 

THnoTe3a o HepaBHOueHHOCTH bhaob racTponoA KaK cpeAbi oOnTaHHx napTeHHT 
TpeMaTOA HMeeT p^A cymecTBeHHbix cjieACTBHH. Bo-nepBbix, HeocTopoxtHax SKCTpanojix- 
Uhh pe3yjibTaTOB HCCJieAOBaHHX orpaHHHeHHoro xpyra MOAejibHbix oOt^ktob, Ha Apyrne 
CHCTeMbi MOxceT npHBecTH k omnOoHHbiM BbiBOAaM. B nacTHOCTH, coBpeMeHHbie npeACTaB- 
JieHHH O MexaHH3MaX B3aHMOOTHOUieHHH MOJIJIIOCKOB H TpeMaTOA Ha HHAHBHAyaJIbHOM 
ypOBHe (c|)H3HOJIOrHHeCKHe OCHOBbI npoOjieMbl CneUH(|)HHHOCTH, MOJieKyJIHpHOH MHMHK- 
pHH, 3HAOKPHHHOH peryJIHIJHH H T. A-) 6a3HpyiOTC5I Ha pe3ynbTaTaX HCCJieAOBaHHH, H 3TO 
cneAyeT OTMeTHTb ocodo, TOJibxo Basommathophora ( Biomphalaria , Lymnaea ). Bo-bto- 
pbix, napa3HTHpoBaHHe b TaxcoHOMHHecKH yAaneHHbix xo3xeBax npeAnonaraeT Hcnojib30- 
BaHHe napTeHHTaMH pa3Hbix CTpaTerHH pa3MHOxceHH5i. ripn SKcnjiyaTaunn xopoTKOxcHBy- 
mnx MOJunocKOB, KOTopbie MoryT paccMaTpHBaTbcx KaK HecraOnjibHafl, HenpoAOJixcHTejibHO 
cymecTByiomaa h OTHOCHTejibHO HenpeACKa3yeMax cpeAa, onTHMajibHOH OKa3biBaeTC5i 
«CTpaTerHH onnopTyHHCTa». MeHee pHCKOBaHHaa «paBHOBecHax CTpaTernx» MOxceT oxa- 
3aTbCX 3Cj)(|)eKTHBHOH npn HCn0Jlb30BaHHH X03XHHa C OoJIbmeH npOAOJTXCHTeJIbHOCTbK) 
XCH3HH. ripeAnOJIOXCHTeJIbHO, npH3HaKH TOH HJIH HHOH CTpaTerHH AOJDKHbl npOXBHTbCfl B 
ocoOeHHOCTax pa3MHOxceHH« napTeHoreHeTHnecKHx noKOJieHHH, xax to: npoAOJixcHTejib- 
HOCTb C03peBaHHH, CpOK XCH3HH H nJIOAOBHTOCTb napTeHHT, ACTepMHHHpOBaHHe HHCJia 
AOHepHHX nOKOJieHHH H XapaKTep AHHaMHKH HX OTpOXCAeHHX. K COXCaJieHHK), COBpeMeHHbie 
AaHHbie 06 3thx ocoOeHHOCTxx KpaiiHe CKyAHbi, hto noKa He no3BOJixeT npoBecTH 
aAeKBaTHbiH cpaBHHTejibHbin aHajiH3. 

Bee CKa3aHHoe Bbime no3BOJixeT npeAnojioxcHTb, hto MopcfiojiorHHecKHe ocoOchhocth 
mojuiiockob H3 pa3Hbix TaKCOHOB OKa3ajiH cymecTBeHHoe BJiHXHHe Ha cnocoObi 3Kcnjiya- 
TauHH xo3«HHa b CHCTeMe MOJiJiiocK — TpeMaTOAa h b uejiOM Ha HanpaBJieHHx sbojiiouhh 
B3aHMOOTHomeHHH b stoh CHCTeMe. Kosbojiiouhh MOJIJIIOCKOB H TpeMaTOA ocymecTBJix- 
jiacb Ha c|)OHe rjiy6oKHX Mopc})oc|)yHKUHOHajibHbix pa3JiHHHH xo3xeB, hto aOcojnoTHO 
Heo6xoAHMO yHHTbiBaTb npn aHajiH3e xapaKTepa B3aHMOACHCTBHH xaK Ha nonyjixuHOH- 
hom, TaK h Ha HHAHBHAyaJIbHOM ypoBHHX b KaxcAOH KOHKpeTHOH KOMOnHauHH napa3HTa 
H X03XHHa. 

HccjieAOBaHne npoBeAeHO npn c|)HHaHCOBOH noAAepxcKe POOH (rpaHT N2 00-04- 
49434). 


511 



Ciihcok jiHTepaTypw 


TajiaKTHOHOB K. B.,,fl(o6pOBO.nbCKHH A. A. IIpOHCXOTOeHHe H 3BO^K)UHfl )KH3HeHHbIX UHK- 
jiob TpeMaTO^. CI16.: Hayxa, 1998. 400 c. 

Ko3mhhckhh E. B. nonyjiHUHOHHbiH aHanH3 cooOmecTBa Bithynia tentaculata (Gastropoda: Pro- 
sobranchia) — napieHHTbi TpeMaTOfl: ABTopecj}. ahc. ... xana. 6hoji. Hayx. CFI6., 1999. 16 c. 

Cheng T. C. The effects of parasitism by larvae of Echinoparyphium Dietz (Trematoda: Echinosto- 
matida) on the structure and glycogen deposition in the hepatopancreas of Helisoma trivolvis 
(Say) // Am. Zool. 1962. Vol. 2, N 4. P. 513. 

Cheng T. C. Histological and histochemical studies on the effects of parasitism of Musculium 
partumeum (Say) by the larvae of Gorgodera amplicava Loos // Proc. Helminthol. Soc. 
Washington. 1963a. Vol. 30, N 1. P. 101—107. 

Cheng T. C. The effect of Echinoparyphium larvae on the structure of and glycogen deposition in 
the hepatopancreas of Helisoma trivolis and glycogenesis in the parasite larvae // Malacologia. 
1963b. Vol. 1. P. 291—303. 

Cheng T. C., Lee F. O. Glucose levels in the mollusc Biomphalaria glabrata, infected by Schisto¬ 
soma mansoni //J. Invertebr. Pathol. 1971. Vol. 18. P. 395—399. 

Crews A. E., Yoshino T. P. Influence of larval schistosomes on polysaccharide synthesis in 
albumin glands of Biomphalaria glabrata // Parasitology. 1990. Vol. 101. P. 351—359. 

D e Jon g-B rink M. How schistosomes profit from the stress responses they elicit in their host // 
Adv. Parasitol. 1995. Vol. 35. P. 177—256. 

De Jon g-B rink M., Borg J. P., B erg amin-S as sen M. J. M., Boer H. H. Histology and 
histochemistry of the reproductive tract of the pulmonate snail, Bulinus truncates, with 
observation on the effect of castration on its growth and histology // Inter. J. of Invertebrate 
Reproduction. 1979. Vol. 1. P. 41—56. 

Faust E. C. Pathological changes in the gastropod liver produced by fluke infection // Jons Hopkins 
Hosp. Bull. 1920. Vol. 31. P. 79—84. 

Fernandez J.,Esch G. W. Effect of parasitism on the growth rate of the pulmonate snail Helisoma 
anceps //J. Parasitol. 1991. Vol. 77. P. 937—944. 

Fretter V. Observation on the gross anatomy of the female genital duct of British Littorina spp. //J. 
moll. Stud. 1980. Vol. 46. P. 148—153. 

Fretter V., Graham A. British prosobranch Molluscs. London: Ray Society, 1962. 200 p. 

Gerard C., Theron A. Altered nutrition and assimilation of the snail host (Biomphalaria glabrata) 
as a consequence of the parasitic spatial constraint (Schistosoma mansoni) // Acta tropica. 1996. 
Vol. 61. P.51—55. 

Gerard C., Theron A. Spatial interaction between parasite and host within the Biomphalaria 
glabrata / Schistosoma mansoni system: influence of host size at infection time // Parasite. 1995. 
Vol. 2. P. 345—350. 

Gorbushin A. M. Field evidence for trematode-induced gigantism in Hydrobia spp. (Gastropoda: 
Prosobranchia) //J. Mar. Biol. Ass. UK. 1997. Vol. 77. P. 785—800. 

Gorbushin A. M., Levakin I. A. The effect of Trematode parthenitae on the growth of Onoba 
aculeus, Littorina saxatilis and L. obtusata (Gastropoda: Prosobranchia) //J. Mar. Biol. Ass. UK. 
1999. Vol. 79. P. 273— 279. 

Hod as i J. K. The effect of Fasciola hepatica on Lymnaea truncatula // Parasitology. 1972. Vol. 65. 
P. 359—369. 

Huxham M., Raffaelli D., Pike A. W. The influence of Cryptocotyle lingua (Digenea: Platy- 
helminthes) infections on the survival and fecundity of Littorina littorea (Gastropoda: Prosob¬ 
ranchia); an ecological approach // J. Exp. Mar. Biol. Ecol. 1993. Vol. 168. P. 223—238. 

James B. L. The effect of parasitism by larval Digenea on the digestive gland of the intertidal 
prosobranch Littorina saxatilis (Olivi) subsp. tenebrosa (Montagu) // Parasitology. 1965. 
Vol. 55, N 1. P. 93—115. 

Joke la J., Lively C. M., Taskinen J., Peers A. D. Effect of starvation on parasite-induced mor¬ 
tality in a freshwater snail Potamopyrgus antipodarum // Oecologia. 1999. Vol. 119. P. 320—325. 

Keas B., Esch G. The effect of diet and reproductive maturity on the growth and reproduction of 
Helisoma anceps (Pulmonata) infected by Halipegus occidualis (Trematoda) III. Parasitol. 1997. 
Vol. 83, N 1. P. 96—104. 

Lauckner G. Ecological effects of larval trematode infestation on littoral marine invertebrate 
populations // Parasitology — Quo Vadit? Proceedings of the Sixth International Congress of 
Parasitilogy. Ed. Howell M. J. Australia, 1986. P. 391—398. 

Linke O. Beitrage zur sexual biologie der Littorinen. Z. morph // Okol. Tiere. 1934. Vol. 28. 
P. 170—177. 


512 



McClelland G.,Bounrs T. K. R. Effect of Trichobilharzia ocellata on growth, reproduction and 
survival of Lymnaea stagnalis//Exp. Parasitol. 1969. Vol. 24. P. 137—146. 

Meuleman E. A. Host-parasite inter-relationships between the freshwater pulmonate Biomphalaria 
pfeifferi and the trematode Schistosoma mansoni // Nether. J. Zool. 1972. Vol. 22. P. 355—427. 

Minchella D. J. Host life history variation in response to parasitism // Parasitology. 1985. Vol. 90. 
P. 205—216. 

Mouritsen K. M., Jen sen K. T. The enigma of gigantism: effect of larval trematodes on growth, 
fecundity, egestion and locomotion in Hydrobia ulvae (Pennant) (Gastropoda: Prosobranchia) // 
J. Exp. Mar. Biol. Ecol. 1994. Vol. 181. P. 53—66. 

Mouritsen K. N., Gorbushin A. M., Jensen K. T. The influence of parasitic castration on 
growth rates of Littorina littorea: field evidence for the life—history hypothesis and population 
dependent effect // J. Mar. Biol. Ass. UK. 1999. Vol. 79. P. 425—430. 

Pan C. Studies on the host-parasite relationship between Schistosoma mansoni and the snail 
Australobris glabrata // Am. J. Trop. Med. Hyd. 1965. Vol. 14. P. 931—976. 

Raymond K.,Probert A. J. The effect of infection with Schistosoma margrebowiei on the growth 
of Bulinus natalensis //J. Helmintol. 1993. Vol. 67. P. 10—16. 

Rees F. G. Cercaria patellae Lebour, 1911, and its effect on digestive gland and gonads of Patella 
vulgata // Proc. Zool. London. 1934. Vol. 1. P. 45—53. 

Rees F. G. Some obsevations and experiments on the biology of larval trematodes // Parasitology. 
1931. Vol. 23. P. 428-=~440. 

Rees W. J. The effect of parasitism by larval trematodes on the tissues of Littorina littorea (Linne) // 
Proc. Zool. Soc. London. 1936. Vol. 1. P. 357—368. 

Sousa W. P. Host life history and the effect of parasitic castration on growth a field study of 
Cerithidea californica Haldeman (Gastropoda: Prosobranchia) and its trematode parasites // J. 
Exp. Mar. Biol. Ecol. 1983. Vol. 73. P. 273—296. 

Sturrock B. M. The influence of infection with Schistosoma mansoni on the growth and reproduc¬ 
tion of Biomphalaria pfeiffery //Ann. Trop. Med. Parasitol. 1966. Vol. 60. P. 187—197. 

Sturrock B. M. The effect of infection with Schistosoma haemotobium on the growth and 
reproduction rates of Bulinus (Physopsis) nasutus productus // Ann. Trop. Med. Parasitol. 1967. 
Vol. 61. P. 321—325. 

Sturrock B. M., Sturrock R. F. Laboratory studies of the host-parasite relationship of Schisto¬ 
soma mansoni and Biomphalaria glabrata from St. Lucia, West Indies // Ann. Trop. Med. 
Parasitol. 1970. Vol. 64. P. 357—363. 

Taskinen J., Makela T., Baltonen E. T. Exploitation of Anodonta piscinalis (Bivalvia) by 
trematodes: parasite tactics and host longevity // Ann. Zool. Fennici. 1997. Vol. 34. P. 37—46. 

Thompson S. N., Mejia-Scales V. Effects of Schistosoma mansoni on the nutrition of its 
intermediate host, Biomphalaria glabrata//J. Parasitol. 1989. Vol. 75, N 2. P. 329—332. 

Wesenberg-Lund C. J. Contribution to the development of the trematode digenea. Part II. The 
biology of the freshwater cercariae in Danish freshwaters // D. Kgl. Danske Vidensk. Selsk. 
Skrifter. 1934. Vol. 5. P. 1—223. 

Wrigth C. A. The pathogenesis of helmints in the Mollusca // Helminth. Abstracts. 1971. Vol. 35. 
P. 207—224. 

cn6fy, 199034 nocTymma 25.06.2000 


COMPARATIVE MORPHOFUNCTIONAL ANALYSIS 
OF THE GASTROPOD—TREMATODE INTERACTIONS 

A. M. Gorbushin 

Key words : Host-parasite interaction, Trematoda, Gastropoda, pathogenecity, growth, adaptation, life 
cycle, coevolution. 


SUMMARY 

A morphofunctional aspect of pathogenesis in various mollusc—trematode combinations is very 
different. To evaluate the level of antagonism between the host and parasite, it is reasonable to use 
a summarized parameter of general physiological state of infected individuals. The somatic growth 
of the host could be used for that purpose. Analysis of original and reference data has shown, that 
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the gastropod growth responce to the trematode infection depends on the longevity of molluscs. The 
growth acceleration (gigantism) in infected individuals is common for snails with the intermediate 
longevity (3—4 yr), such as Hydrobia , Onobia and Bithynia (Prosobranchia: Rissoacea). As an 
exception, the gigantism is observed in the short-living species, which do not change the growth rate 
when they are parasitized: Biomphalaria , Bulinus , Helisoma and Lymnaea (Pulmonata: Basomatho- 
phora). Earlier, it was assumed that the single trend manifested in the infected long-living species 
(6—27 yr), such as Littorina (Prosobranchia: Littorinacea) and Cerithidea (Prosobranchia: Cerithi- 
acea), in the decrease of the growth rate. The only case of the growth acceleration within the 
long-living molluscs was detected in the Littorina littorea from the White Sea infected with low 
pathogenic partenits of Cryptocotyle lingua (Heterophyidae). 

Based on the groups of snails with different longevity and being phylogenetically distant from 
each other, we can presume that the growth response to the infection correlates with the morphological 
peculiarities of hosts. The morphofunctional distinction in the systems formed by trematodes and 
molluscs of different taxa are expressed in the parthenit localization in the host body and in the 
degree of digestive gland and/or gonad destriction. From the viewpoint of general physiological 
status of the host organism, the results of disfunctions in these organs are not similar. The destruction 
of digestive system («energy power station» of organisms) is more fatal for infected individuals than 
a parasitic castration. Therefore, the localization of parasites in the mollusc gonad can be recognized 
as a parasitic adaptation to decrease the probability of a premature host’s death and respectively to 
prevent the elimination of parasites. Phylogenetically distant gastropods with different life cycles use 
a diverse reproduction strategy, which implies a different proportion of gonad and digestive gland 
volume. Thus, snail species from different taxa are not similar in relation to the life space, which 
could be «granted» to the parasite without any risk to reduce a viability of the host. The space lack 
forces the parthenits parasitizing in the molluscs with the longer life span to occupy the digestive 
gland tissues, that increases their pathogenicity and decreases the host’s growth rate. 
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BKJiema k cm. A. M. fopdyiuunou 



Pmc. 5. JIoKanii3auMH napTemiT TpeMaTOji b BncuepajibHOM KOMruieKce opraHOB Littorina littorea. 

A — 3^opOBbie mojuiiockh; E — 3apaxeHHbie Cryptocotyle lingua', B — aapaxceHHbie Himasthla sp.; T — aapaxeHHbie 
Renicola roscovita, en — renaTonaHKpeac; cry — penHM C. lingua ; him — penww Himasthla sp., ren — flonepHwe 

cnopouwcTbi R. roscovita, MacuiTaS 1 mm. 

Fig. 5. Localization of trematode parthenites in visceral organ complex of Littorina littorea. 



